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The Effects of Group Computer-Based Instruction and Learning Style on 

Achievement and Attitude 

/ 

Over the past twenty years, computers have been introduced and used in the classroom in an effort to facilitate 
the learning process. Matta and Kern (1989) stated that the computer has become an increasingly popular technique 
[tool] in education. In fact the literature we find a plethora of studies which compare computer-based instruction (CBI) 
to traditional instruction yielding relatively positive results. Although much has been learned in the comparative research 
of CBI to u-aditional insuuction, scholars in the past few years have become critical over continuation of comparison 
research (Clark, 1983; Dalton & Hannafin, 1988). Instead of comparative research, we find scholars who advocate the 
investigation of instructional design and human factors be considered (Clark, 1985; Bracey, 1988; Robyler, 1985). 
Jonassen (1988) argues that learning is affected more by instructional design factors than the various types of media 
(including computers). Studying factors, such as cooperative group learning and learning styles in conjunction with 
computer-based learning environments, may yield valuable information for instructional designers who develop materials 
using a variety of delivery systems in a variety of settings for a variety of learners. 

Furthermore, instructional-design scholars and practitioners often advocate that recognition of individual 
differences is important. Recognition of the fact that individuals learn differently is critical for designing effective 
instruction, especially in dynamic environments, such as CBI. As a matter of fact, most instructional design models 
recommend an analysis of the target population to identify specific characteristics of the learners (Gagnc, Briggs, & 
Wager, 1988; Dick & Carey, 1990). As Carrier and Jonassen (1988) point out, information regarding how to use this 
infonnalion in the design and development process is not so readily available. Thus, instructional design research needs 
to investigate questions about learners and their chaiacteristics in order to determine what type of instructional deliver)' is 
best for which type of learner in what type of environment. How learning styles affect students' acquisition of material 
and their attitudes towjird computer-based instruction has been only minimally researched (although largely discussed) in 
the literature. 



Because individuals Iciim differently it is logical to suppose that some would prefer to learn individually while 
oUicrs would prefer to learn in groups. Carriei, Newell, and Lange (1982) found a relationship between preferences for 
instructional activities and learning style. Their investigation showed that individuals differed in their preferences for 
group-oriented activities. Some lean>.ers preferred methods which lent themselves well to group work, whereas others 
preferre<I methods which utilized individual strategies. Since, Carrier, Newell, and Lange's (1982) work only dealt with 
learner preferences, the next logical question is whether students actually perform better in these preferred learning 
environments. 



Thus, several questions were raised as to how would achievement and attitudes of students be affected by other 
intervening variables such as cooperative learning and learning styles within a computer-based learning environment. We 
asked ourselves would altitudes and performance be enhanced in a cooperative group setting or with independent use of 
CBI by individuals? Further, we asked would a particular type of learner benefit more by group vs, independent learning 
in a computer-based lesson? 

Background of the Study 

Computer-Based Instruction 

Research results on computer-based instruction (CBI) provide some guidance for designers.For example, with the 
abundance of research comparing traditional instruction to computer-based instruction, researchers have found tliat CBI is 
as effective or can be more effective in many cases than traditional instruction (Bums & Bozeman, 1981; Niemiec & 
Walberg, 1985; Kulik & Kulik, 1986; Kulik, Kulik, & Shwalb, 1986; Kulik, Kulik, & Bangert-Drowns, 1985a; Kulik, 
1983; Kulik, Bangert, & Williams, 1983: Kulik, Kulik, & Cohen, 1980). Kulik, Bangert, and Williams (1983) al.so 
reported that, in some cases, retention may be slightly improved. 

Another example is in the research on CBI and attitudes. Although some research results have shown no strong 
ciTects on attitude (Robyler, Castine, & King, 1988; Dalton & Hannafin, 1988), the majority of fmdings indicate that 
CBI tends to improve attitudes with respect to the computer itself (Kulik & Kulik, 1987; Kulik et al, 1986, 1985a, 
1983). In addition, it has been reported that CBI can improve attitudes toward the subject matter at hand (Menis, Snyder 
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& Bcn-Kohav, 1980; Kulik ci al., 1987, 1986, 1985, 1983), as well toward instruciion in general (Atkinson, 1984; 
Kulik, eta!., 1987, 1986, 1985b, 1983), 



Cooperative Learning 

Johnson and Johnson (1987) define cooperative learning as the instructional use of small groups so that students 
work together to maximize their own and each others learning. A variety of methods of cooperative learning abound in 
the literature and practice (Johnson & Johnson, 1987; Slavin, 1980a, 1980b; DeVries & Edwards, 1974; Kagan, 1985). 
Each of these methods vary by the number of students per group, type of learning goals and tasks, and the specific 
training methodology and procedures employed. 

The use of cooperative learning techniques in conjunction with CBI has been seen by some scholars as desirable 
(Dalton, Hannafin, & Hooper, 1989; Hooper & Hannafin, I988a,b; Johnson, Johnson, & Sliinne, 1985; Johnson, 
Johnson, & Suinne, 1986; Webb, 1987). It has been found that the use of cooperative learning and CBI have had 
positive effects on performance (Johnson, Maruyama, Johnson, Nelson, & Skon, 1981; Johnson, Johnson, & Stanne, 
1985; Slavin, l983b; Dalton, Hannafin, & Hooper, 1989). Although much research suggests that computer-based 
cooperative learning may promote higher performance than individual instruction, these findings are not conclusive. 
Carrier and Sales (1987) found no differences in the performance scores of students working in groups and those working 
individually. Similarly, Sherman (1988) found no significant difference between the performance scores of studenu 
learning in a cooperative environment and those learning in an individual environment. 

In addition to effects on perfonnance, the use of cooperative learning techniques has had positive effects on 
student auitudes (Mevarech, Stem, 8l Levita, 1987; Slavin 8c Karweit, 1981; Johnson, Johnson, & Stanne, 1986). 
Again it must be noted tl^.at not all studies report positive outcomes in terms of student attitudes (Slavin, 1990; 
Moskowitz, Malvin, Schaeffer, & Schaps,1983; Madden & Slavin, 1983; Slavin, Lcavey, & Madden, 1984; Johnson, 
Johnson, Scou, Sc Ramolae, 1985). 

Although reseiirch on the use of cooperative learning in CBI environments have had mixed results, necessity 
may be the main reason for its continued use in computer environments. Typical computer classroom/lab seuings rarely 
provide each individual student with a computer (U.S. Congress, Office of Technology Assessment, 1988). Thus, if 
studenLs are to spend a significant amount of time with CBI, they may have to do so as a member of a group (Trowbridge 
& Durin, 1984). Because of this restriction, effective instructional methods for helping students work in groups needs to 
Ixi found. 
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Based on past research it is noted, however, that other intervening factors such as learning style could affect both 
performance and attitudes of students learning by cooperative methods. For example, Swing and Peterson (1982), in their 
investigation of student ability and student behaviors during small-group interaction, found that performance was relatal 
to student ability. Similarly, Webb (1982) found that performance was related to ability, but in addition to group 
composition, gender, and personality. Finally, Hall, Rocklin, Dansereau, Skaggs, O'Donnell, Lambiotte. and Young 
(1988) administered nine individual difference instruments, measuring a number of characteristics. They also found liiat 
individual differences may have an effect on performance in cooperative learning situations. One specific individual 
difference which may affect performance in cooperative group learning is the learning style of inu-overt and extrovert. 

Learning Style 

Learning style differences found in individuals may affect both performance and aUitudes in cooperative group 
learning, as well as in individual learning situations. Learning style refers to an individual's characteristic mode of 
gaining, processing, and storing information (Davidson, 1990). Although some researchers question its usefulness 
(Cohen, Hyman, Ashcroft, & Loveless, 1989; Sewall, 1986; Freedman & Stumpf, 1980), others advocate the use of 
Iciirning style information when investigating the instructional process (Davidson & Savenye, 1990; Davidson, Savenyc, 
& Orr, 1992; Dunn, Beaudry, & Klavas, 1989; Gregorc, 1979; Keefe, 1979; Carrier, Newell, & Lange, 1982; Fi/acII 
1984; Clariana& Smith, 1988). 

To date, there is liule research on the relationship of learning style with student performance on CBI. A recent 
study by Davidson and Savenye (1990; and with Orr, 1992) suggests there is a relationship between learning style and 
performance on computer-based instructional tasks. Sharma (1987) also found evidence to support the consideration of 
learning style in the planning of insu-uctional programs. As Sharma points out, the process of identifying individual 
learning styles and using this information is not a new idea, however, using it in terms of CBI warrants more study. 
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Likewise, few research studies have investigated the effects of learning style on attitudes, especially in 
conjunction with a computer-based lesson. However, one stuciy by Charkins, OToole, and Wetzel (1985) showed a 
relationship between learning style and attitude. Canino and Cicchelli (1988) also found a significant difference in 
auitudes of subjects involved based on their identified learning style. Finally, research by Davidson and Savcnye (1990) 
also suggests that there is a relationship between learning style and attitude in CBl. 

Currently, research does not strongly support the consideration of learning style alone as a variable for 
improving instruction. However, learning style combined with other instructional variables, such as CBI and/or 
cooperative learning, may provide insight into which instructional strategies are most effective for different types of 
learners. It is possible that assignment of students to group or individual instruction, based on their style preference, will 
lead to improved performance as well as improved attitudes. 

Statement of the Problem 

Based on descriptions provided by learning style instruments, it was hypothesized that some particular lea iiing 
styles among individuals would prefer working in groups whereas others with differing styles will prefer working 
individually. Mcisgeier a.\> Murphy (1987) offer a learning style instrument that classifies learners as extraverts (Note: 
Meisgcier and Murphy's spelling of fhe term), inu-overts, or undetermined. Because of these differences in Icaming style, 
the focus of this research was to study the effects of the learning style of extroversion-introversion in combination witli 
cooperative Icaming on both performance and attitude in a computer-based insu-uctional environment. 

The purpose of this investigation was to determine the implications of instructional delivery (ccx)perative 
learning) and Icaming style (inrovert-extravert) for the design of CBI environments. Specifically, the study examined the 
effects of instructional delivery and leaming style on performance, as well as auitudes. 

Methodology 

Subjects 

Subjects were 190 elementary students ranging from nine to twelve years of age in either the fourth or fifth 
grade at an affluent school district in Austin, Texas. Participation in the study was on a voluntary basis, requiring 
parental consent. Subjects were randomly assigned to one of six experimental conditions stratified by their individual 
learning style. Approximately equal numbers of fourth and fifth grade subjects would be assigned to the cooperative 
group and individual conditions. 

Trcaunent Materials 

Cooperative Training. The cooperative leaming methodology chosen for this study was Learning Together 
(Johnson & Johnson, 1975). Learning Together is a cooperative leaming method emphasizing five major elements: 
positive interdependence, face-to-face interaction, individual accountability, interpersonal and small group skills, and 
group processing. Leaming Together was chosen based on its ability to be easily adapted to existing curriculuu. 
materials. (Note: It was only used with the CGI group.) 

CBI Lesson. The instructional materials used in this study included a computer-based tutorial on astronomy, 
specifically on mapping the night sky. The title of the software was "An InU-oduction To The Night Sky" (Orange 
Cherry Softwiire, 1987). Basic principles of astronomy were a part of the existing school curriculum at the fourth and 
fifth grade level, therefore, the lesson provided a logical extension to the disu-ict's required objectives. The software ran on 
Apple lie and Apple Ilgs machines which were housed in the school computer lab; there were eighteen computers. In 
addition lo the software, Uic researcher developed a handout of terms and procedures that were included in the program to 
assist students in pulling out relevant information. 

Performance Measures. Performance was measured by a 29-item multiple choice paper and pencil test. The 
posttest was administered twice-once immediately following instruction and again, one week after insu-uction with the 
items appearing in a slightly different. Reliability of the immediate posttest was .75 and delayed posttest .77 
(coefficient alpha). 

Attitude Measures. Pre- and post-attitude questionnaires were given to assess student attitudes toward receiving 
instmction through cither cooperative group or individual delivery methods. The attitude questionnaire was a Likert-type 
scale consisting of 8 items. Reliability of the pre-attitudc instrument was .77 and .79 for the post-attitude insu*ument 
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Learning Style. The Murphy-Mcisgeier Type Indicator (MMTIC) (Meisgeicr & Murphy, 1987) served as the 
measure of individual learning style preference. It is based on the same philosophy and learning iJicories as ihe Myers- 
Briggs Type Indicator but intended for second through eighth grade students. It is a self-report instrument consisting ol" 
seventy items. 

Cooperative Learning Check Test. The check test, developed by the researcher, served to measure the knowledge 
of cooperative learning roles and skills. The check test consisted of ten yes/no items and had a reliability of .42. 

Cooperative Learning Observation. A supplemental measure of cooperation during the study was taken. An 
instrument, developed by the researcher, to record observations of cooperative behaviors in groups was used. This was an 
eight item Likcrt-type scale to which the observer was instructed to respond as a means to gage a rs?ge of cooperation 
from high to low. 

Research Design and Analysis 

The design of this study is a factorial design (2 instructional delivery conditions X 3 learning style conditions). 
The independent variable of instructional delivery had two levels: cooperative group instruction and individual 
insuuction. For the purposes of this study, cooperative group instruction (CGI) was defined as three-member groups 
working together implementing cooperative learning strategies, such as positive interdependence, face-to-face interaction, 
individual accountability, interpersonal and small group skills, and group processing, to complete the assigned 
instruction (Johnson & Johnson, 1987). Individual insu-uction (II) referred to one learner working ilirough the assigned 
insU"ucuon independently. 

The second independent variable was learning style, with three levels as determined by the Murphy-Meisgeier 
Type Indicator for Children (Meisgcier & Murphy, 1987). The tliree learning styles were: exlrivert, undetermined, and 
introvert. This insuiiment provides cutoff scores which categorize subjects as one of these throe types. 

Both posttest performance and attitudinal data were analyzed with analysis of covariance techniques (ANCOV A) 
using school achievement as the covariance. Support data on the cooperative learning skills bchavioi*s (check test and 
observation record) were also analyzed to determine if skills were understood and used by subjects. 

Experimental Procedures 

The classroom teachers and the computer lab teacher were taught cooperative learning skills based on the 
Learning Together Model (Johnson & Johnson, 1987) by the researcher. Lecture and overheads were used to present the 
information. 



Subjects were randomly assigned by the researcher to one of six experimental conditions, stratified by individual 
learning style. The six experimental conditions, all receiving instruction via computer were: 

1 . Cooperative Insuuction and Extravert (CE) 

2. Individual Instruction and Extravert (IE) 

3 . Cooperative Instruction and Undeteimincd (CU) 

4. Individual Instruction aJid Undetermined (lU) 

5 . Cooperative Instruction and Introvert (CI) 

6. Individual Instruction and Introvert (II) 

Students assigned to CGI group were taught cooperative learning roles and skills by their classroom teachers and 
given opportunities to practice them for two weeks, 10 minutes per day, prior to attending instruction in tlie computer 
lab. A cooperative learning check test was administered prior to the study. A paper and pencil test, following two 
weeks of cooperative learning instruction, served as a measure of student knowledge of cooperative roles and skills. 

The majority of the study took place over a period of three days and in the school computer lab. Because intact 
classes were used, both groups and individuals were required to work at the same time in the computer lab. On Day 1, 
subjects were briefly inu-oduccd to the study. Cooperative learning roles and skills were reviewed briefly for the CG 
u-caunent groups. Subjects received the pre-attitude questionnaire and introduced to the lesson and actual software. On 
Day 2, after a brief review of general instructions and cooperative learning skills, subjects spent the forty-five minute 
period interacting with the CBI software. The computer lab teacher monitored the students' behavior and assist tliem if 
they had problems with the computers (not the lesson). The researcher and other observer were present to observe the 
subjects' behaviors in the CG u-catments. On Day 3, again after the review, an additional twenty minutes of 
instructional time was given. At the end of the CBI time, the immediate performance test was administered followed by 
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the post-attitude questionnaire. One week latcr» the delayed performance posttest was administered by the classroom 
teacher. 

Summary of Results 

Performance 

The 2x3x2 analysis of covariance (ANCOVA) with repeated measures on the last factor revealed no 
significant differences among the six experimental conditions for performar.\ce. There was no significant main effect for 
instructional delivery, nor was there a significant main effect for learning style. In addition, no significant interaction 
was found between !he two variables. The repeated measures analysis revealed no significant differences between the 
immediate and delayed performance scores. 

Scores on the California Achievement Test (CAT) Science sub-section (covariate) were found to be significant. 
This indicates that there was a relationship between the covariate (CAT scores) and perfonnance. 

Attitude 

Analysis of covariance (ANCOVA) revealed no significant differences among the six experimental conditions on 
attitude. Once again there was no significant main effect for insuiictional delivery, nor was there a significant main effect 
for learning style. In addition, no significant interaction was found between the two variables. Scores on the pre-auitude 
questionnaire (covariate) were found to be significant. This indicates that there was a relationship between the covariate 
(pre-aUitude questionnaire) and atuiude. 



Although no formal hypotheses were formulated for the following analyses, they were areas related to the 
previously stated hypoiJieses and served to support or elaborate on the findings associated with them. Mean scores on the 
cooperative learning check test were above 88% for all six experimental conditions. This infomiation supports the 
previous research questions and hypotheses in that one can probably assume that subjects had a fairly good understanding 
of the roles and skills they were supposed to use during the study. Tallies from observations of cooperative learning 
groups (tallies of roles and skills pcrfomied during interaction with tlie insu*uctional materials) indicated that subjects 
with an undetermined learning style exhibited the highest use of cooperative roles and skills followed by those subjects 
with an introvert learning style and finally subjects with an exUavert learning style. Differences ajiiong the groups were 
small, however. On an overall rating of coopcrafion, exU-avert subjects were ranked highest in terms of cooperation, 
followed by undetermined subjects, and finally introvert subjects. 

In summary, the results of this study failed to support the hypotheses for interaction between insUuctional 
delivery and learning style for both performance and attitude. This lack of support may have been due to methodological, 
rather than conceptual reasons. It is possible that specific details or limitations of this study may have contributed to the 
lack of significant findings. Based on the inconclusive results, some recommendations for further research and practice 
arc made. 

Recommendations for Further Research 

Cooperative Learning InsU'uction 

Although it appears that subjects understood the limited number of cooperative learning roles and skills included 
in this study, not all in the CG treatment group performed the skills automatically. They may not have had sufficient 
time to practice them in the ten minute periods, nor were they prompted to use these skills during the remaining class 
periods in order to fully internalize these cooperative learning skills. Derry and Murphy (1986) suggest that new skills, 
such as these cooperative learning skills, be practiced and prompted for better U^ansfer. 

It is recommended that ^operative learning techniques (roles and skills) be taught to subjects participating in a 
study, such as was the case in thi ^tudy. rather than assuming subjects already possess this knowledge. However, it is 
also recommended that this insu-uction last for a longer period of time before conducting the actual research study. It is 
recommended that both the overall length of time (two weeks in this current study), as well as the amount of time (ten 
minutes per day in this study) be lengthened. 

Typo of Computer-Bascd Instruction 

The current study results are limited to computer-based tutorial environments. It is also suggested that this 
study be replicated with a different type of CBI. It is possible that the type of instmction may have an effect on the 
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results found. It is suggested that simulation or problem solving type software be used, since these types of software 
lend themselves more to discussion between group members than docs a tutorial. 

Ixaminggtyle 

It is recommended that more subjects be included in research such as this, where subjects are identified and 
assigned to experimental conditions based on their individual learning style. This is desired since there is a strong 
possibility of obtaining disproportionate numbers of learning style types. / 

Using older subjects is also suggested for further research because tlieir learning style may be more fully 
developed and stable than the subjects in this current study. In addition, it is recommended that subjects of different 
socioeconomic backgrounds, as well as subjects with a wider range of ability levels be included. Such variations in 
subjects would increase the gcneralizability of the findings. 

How the subjects are ;,rouped is another possible area for further research. In this study, by nature of the design, 
cooperative learning groups were comprised of all one learning style. Another area of possible research would involve 
having subjects of various learning styles grouped together. Findings different from those obtained in this study may be 
obtained. 

Motivation 

Although students performed and completed tasks, their full attention, motivation, and/or interest may not have 
been on this lesson. It is believed that these characteristics may have been lacking in this study, due to the fact that the 
research occurred so late in the school year. Conducting research earlier in the year may eliminate this possible problem. 

Another motivational issue was ihe incentive provided to make subjects think it worthwhile to participate in 
cooperative learning groups. It is recommended that the incentive be made more appealing, so that group members 
would be more likely to consider it worthwhile to participate, and therefore exhibit more evidence of cooperative learning 
roles and skills. 

Recommendations for Practical Application 

Classroom Tc^iching 

Coope r ative Learning and CBI . There are still not enough computers to make CBI iin integral part of classroom 
instruction (U.S. Congress, Office of Technology Assessment, 1988; Hannafin, Dalton, & Hooper, 1987). The use of 
cooperative learning in conjunction with CBI may be one method for solving the problem of lack of computer equipment 
for students. 

Information from this investigation may help school personnel in the decision making process regarding 
computer hardware and the location of it. One of the primary decisions, at the building level, is whether to have 
computers centrally located, or to house computers in individual classrooms. The results of this study show no difference 
in performance or attitude between students working in groups or individually. If it is possible to allow students more 
access to the computer by working in groups within their individual classroom rather than limited time in a computer 
lab, according to the results of this study, no significant decrease in performance or attitude should be expected. 
Therefore, when appropriate, group work may be one way to increase student access to computers. 

Learning Style. In terms of learning style, this investigation showed that individuals do differ in terms of 
learner characteristics. Although no statistically significant interactions were found, this research may serve to encourage 
educators to continue to identify and recognize individual differences in the classroom. Once these differences are 
acknowledged, educators may then make appropriate instructional decisions responsive to the needs of their particular 
students. 

Instructional Desig n 

Cooperative Learning & CBI . The combinadon of CBI and cooperative group instruction offers a unique 
opportunity for learning. Along with this opportunity, comes implications for instructional design. 

For instance, there appears to be a need for software appropriate for group use. Much of the instructional 
software available was not designed for group use. In addition, instructional design principles should be applied to 
materials appropriate for groups, regardless of the medium. 
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Learning Style , A second recommendation is tlie consideration of the target population. One step in most 
inslructional design models is an analysis of llie target population. Although learning style, as a specific learner 
characteristic, did not produce significant results in this study, consideration of leamer characteristics is still an imporiani 
part of the design process. Possibly learning style, in combination with some otiier variable, or under different 
conditions, would produce different results. 

Summary 

It was the intent of this study to provide information about the effectiveness of computer-based cooperative 
learning with different types of leamei-s as characterized by their individual learning style. This researcher had hoped to 
find an interaction between instructional delivery, spQCifically cooperative learning, and learning style. Although results 
were not statistically significant, continued research and practice is encouraged in these areas so that teaching and learning 
may continue to improve. The findings of this study and subsequent recommendations for practice may be useful for 
insuuctional designers and classroom teachers to increase performance, as well as improve attitudes of individual learners. 
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